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Abstract 
 

As the native forests of Hawaiʻi Island continue to face new threats in the form of invasive 
species, destructive pathogens such as Rapid ʻŌhiʻa Death (ROD), and stochastic events, the 

need for island-wide native forest rehabilitation continues to intensify. To address these ecologic 
and anthropogenic issues, the County of Hawaiʻi Real Property Tax Division has expanded its 

Native Forest Dedication Program to provide private landowners with reduced property tax rates 
for dedicating their land to native forest, functional forest, or successional forest land-use 

designations. With Native Forest Bill 178 being recently signed into law, ordinance number 20-
60 establishes a dedication process for forest preservation and restoration for private property 
owners who have a minimum of 2.75 acres of contiguous native forest habitat. To support this 
new legislation, through the work of my professional internship, new resources were created to 

maximize enrollment rates and the success of the individuals who are participating in this 
community-based native forest restoration program. Examples of the new resources created 

specifically for this new legislation include a native, non-native/non-invasive plant species list 
and an accompanying plant nursery list, a management plan template that allows landowners to 

develop management plans without the help of a certified natural resource management 
professional, and an evaluation checklist that the county will use to evaluate management plans. 
This new legislation, which is the first of its kind in the State of Hawaiʻi, facilitates community-
based native forest restoration projects by increasing multi-stakeholder participation in the active 

care and management of native forest habitats throughout the County  
of Hawaiʻi.  
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Introduction 

Background 
 

It is estimated that there are 8.7 million documented species on Earth with 6.5 million 

being terrestrial and 2.2 million being marine (Mora et al. 2011). The dynamic groups of 

organisms that inhabit our global environment are the result of long-term events that have 

occurred throughout Earth’s natural history. Fluctuations in biotic and abiotic factors are natural 

ongoing processes that have been taking place for millennia, resulting in the widespread 

adaptation and evolution of organisms seen around the world today. While change is inevitable, 

during the past 50 years, the cumulative impacts of human influence have altered ecosystems 

more rapidly and extensively than any other time in human history (Millennium Ecosystem 

Assessment 2005). Anthropogenic activities have resulted in changes in the climate, the 

composition of air, water, and soil, as well as the distribution and habitats of the millions of  

species with which we share the planet (Brown & Roughgarden 1990). 

It is now commonly accepted that modern assemblages of ecological communities are  

being drastically altered into new, non-traditional configurations resulting in widespread 

environmental change at local and global scales (Hobbs et al. 2009). Novel ecosystems are those 

that have emerged as a result of deliberate or unintentional human activity, resulting in new 

combinations of species and shifts in ecosystem functioning (Hobbs et al. 2006). A simple 

working definition of a novel ecosystem is a new ecological community of species and 

environmental conditions that have not been previously documented and are caused by climate 

anomalies, human influence, or stochastic processes (Zweig & Kitchens 2010). These shifts in 

community structure are primarily driven by human modification, leading to differences in 

native vegetation cover and landscape connectivity, community composition, loss of resilience,  
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and the increased potential for trophic cascades (Pardini et al. 2010). 

It is important to highlight how novel ecosystems differ from hybrid ecosystems which is 

another term that is closely related to this ecological development but has an entirely different 

meaning. Although novel and hybrid ecosystems are the result of human influence and 

modification, hybrid ecosystems can be characterized by having a mix of historic and novel 

components that allow them to respond positively to habitat rehabilitation efforts. Unlike novel 

ecosystems, which are those that have passed an ecological threshold making it nearly 

impossible and highly unlikely that they will ever return to their original state, hybrid ecosystems 

are ecological communities that are comprised of both novel and historic species which increases 

their potential for being restored to their traditional structure (Miller & Bestelmeyer 2016).  

Biodiversity can be seen as the foundation of life as it facilitates human survival and  

global economic well-being through an extensive list of direct and indirect ecosystem services  

(Singh 2002). As human activities continue to modify historical landscapes, biomes around the 

world are continuously assaulted eroding global biodiversity and the natural processes that 

humans are so heavily dependent upon (Hoekstra et al. 2005). To ensure the continuation of the 

critical life-giving qualities that support our existence, it is advantageous to better understand the 

consequences of human actions to reduce the escalating effects of environmental degradation 

(Harte 2007). 

While the concept of novel ecosystems is relatively new, first developed by Chapin and 

Starfield in 1997, it has quickly garnered global attention leading to multiple studies driven by 

gaining a better understanding of what is being represented across human-modified landscapes 

today (Morse et al. 2014; Miller & Bestelmeyer 2016). The regulatory framework of novel 

ecosystems is built on three principal concepts that seek to explain the composition of ecological 
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communities in relation to human influence. The concepts driving previous and ongoing research 

is based upon Gleason’s individualist concept in which the assortment of organisms within an 

ecosystem are based on migration and environmental conditions, that the biotic and abiotic 

conditions within an ecosystem are inherently connected, and that human influence can result in 

directional and permanent changes in an ecosystem’s physical characteristics and functional 

traits (Mascaro et al. 2013).  

Current understanding of novel ecosystems 

 The majority of ecosystems around the world have been modified to some extent by 

human action, and therefore as ecosystem engineers, humans have a central role in this recent 

development (Hobbs et al. 2006). As the human population continues to expand, so do their 

impacts on the natural environment with the majority of natural habitats across the planet being 

partially composed of novel ecosystems (Ehrlich & Holdren 1971; Belnap et al. 2012). Current 

estimates of the extent in which novel ecosystems can be found in terrestrial environments is 

40%, with a similar number likey accounting for marine environments, however, less work has 

been performed in coastal and oceanic areas (Bridgewater et al. 2011). Novel ecosystems have 

been documented on every continent and nearly every terrestrial biome on the planet. Examples 

of novel ecosystems can be seen in California grasslands (Seastedt et al. 2008), tropical 

rainforests in Puerto Rico (Lugo 2009), shrublands in the Mediterranean Basin (Sheffer 2012), as 

well as evergreen boreal forests and tundra across North America and Eurasia (Edwards et al. 

2005).  

 While novel ecosystems are represented in many contemporary landscapes around the  

world, it is a concept that is not universally shared by ecologists, habitat rehabilitation  

practitioners, or policymakers. Although it is generally accepted that human influence has  
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significantly altered the natural environment, some individuals rigorously critique this concept 

and continue to have reservations about its management applications (Murcia et al. 2014). Much 

of the debate about its usefulness as a conservation model is based on cultural and 

socioecological values, such as religious practices and cultural traditions, and how management 

priorities should be adjusted in accordance with what is being represented across the 

contemporary landscape (Clement & Standish 2018). Whether they are volunteers or seasoned 

landscape ecologists, some denounce interference with natural processes believing that 

restoration efforts accentuate the arrogant notion that humans govern or rule the natural 

environment (Buizer et al. 2012).  

 On the opposite end of the spectrum, others see the value in pursuing a deeper  

understanding of novel ecosystems and how they can facilitate the development of more 

effective and efficient restoration initiatives. Perhaps one of the most beneficial components of 

this paradigm shift is the creation of new approaches to mitigate the growing effects of habitat 

degradation and the corresponding loss of biodiversity. Another additional benefit of accepting  

novel ecosystems that is often overlooked by critics is that it facilitates the expansion of existing 

management technologies, allowing for the development of new approaches to systems that are 

not responsive to conventional management practices (Higgs 2017). The concept of novel 

ecosystems allows for the creative expansion of traditional management approaches and 

experimental designs to preserve an ecosystem’s functional characteristics (Marin-Spiotta & 

Ostertag 2016).  

Another benefit of accepting the guiding principles of the novel ecosystem concept is its 

ability to foster new relationships between various stakeholders and increasing the potential for 

global collaboration. A unified perception of our current reality can be the catalyst that promotes 
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planetary environmental stewardship and cooperative intergovernmental relations (Corlett 2015). 

Instead of viewing novel ecosystems as a threat to current policy and management techniques, 

the acceptance and integration of this new ecological framework can be used to increase the 

capacity for additional options that correspond with the accelerated levels of land-use alterations 

(Hobbs et al. 2014). Increasing global participation between researchers, natural resource 

managers, and policymakers can be seen as a pivotal starting point to achieve more inclusive and 

universally accepted management plans to maintain global biodiversity, preserve ecosystem 

services and their functional characteristics, as well as opening dialogues for the global 

acceptance of novel ecosystems (Collier & Devitt 2016).    

Despite the negative connotation novel ecosystems receive as human-modified  

environments, their ecological role is often undervalued as they continue to provide an extensive  

range of ecosystem services. For instance, although human-modified landscapes are in some 

cases completely dominated by exotic species, many threatened animals which can range from 

amphibians to elephants have the ability to make use of new landscape configurations for part or 

all of their life cycles (Pethiyagoda 2012). One specific example in which novel ecosystems have 

been proven to support elevated levels of biodiversity can be seen by the introduced Australian 

Acacia species in the Western Cape of South Africa. A recent study showed a positive 

correlation between species richness, bird density, and mean biomass and productivity levels in 

Acacia transformed sites in this region of South Africa (Rogers & Chown 2014). So even though 

novel ecosystems have not been able to maintain their ecological identity in terms of original 

native species composition, they are integral components of our global society and could be 

appreciated in ways that embody both cultural and ecological values (Sax et al. 2007; Sack  

2013). 
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Knowledge gaps, management tools, and broader implications 

 Another critical component of the novel ecosystems concept that is clearly illustrated in 

Novel Ecosystems: Intervening in the New Ecological World Order (2013) and additional 

seminal papers is the need for the reevaluation of management approaches to correspond with 

what is being represented across the physical landscape today. As many historical ecosystems 

continue to be modified by human activities, new management techniques and practices need to 

be developed to ensure that ecosystems maintain their functional characteristics despite their new 

composition. However, this is easier said than done. The success of management efforts in novel 

ecosystems is dependent upon the cumulative efforts of all stakeholders which includes 

community members, government agencies, policymakers, and natural resource managers 

(Hulvey et al. 2013).  

 Furthermore, decisions guiding the active management of novel ecosystems are 

extremely complex as habitat rehabilitation efforts need to be developed in accordance with 

management priorities and evaluated on a case-by-case basis. Management plans pertaining to 

novel ecosystems need to be carefully formulated with an extensive range of approaches that 

include the analysis of the direct and indirect costs and benefits of each approach, the predicted 

outcomes, the preservation of ecosystem services, ethical and moral considerations, as well as 

the socioeconomic costs involved with undertaking these projects (Truitt et al. 2015). The 

management of novel ecosystems requires new techniques and approaches in circumstances 

where traditional practices are no longer effective while also being supported by policymakers 

and local communities (Lindenmayer et al. 2008).  

As humans and novel ecosystems are predicted to be continuously represented in the  

future, it would be advantageous to expand on existing conservation and habitat rehabilitation  
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management approaches to assimilate to this new ecological frontier (Perring et al. 2013). One 

existing strategy that can be implemented to reduce the continued degradation of the natural 

environment by human processes is the ecosystem stewardship model. This concept highlights 

the importance of global environmental stewardship and how increased collaboration between 

local, national, and global entities could be the most powerful environmental management tool. 

Examples of how this concept can be used to create more inclusive and comprehensive 

management plans are promoting the active participation of researchers and natural resource 

managers on the same project, creating universally accepted regional and global conservation 

goals and timelines, and using predicted climate change models to increase the resilience of 

novel ecosystems in anticipation for future climate change anomalies (Seastedt et al. 2013).  

Contemporary assemblages of ecological communities have not been able to maintain  

their historical identity or composition as a combination of anthropogenic disturbances and  

widespread environmental change have pushed traditional systems into new regimes (Hobbs et 

al. 2009). Due to the nature of this recent development, natural resource managers have to pursue 

new strategies to effectively manage these emerging ecosystems. However, these new 

approaches which are geared towards preventing the continued degradation of the natural  

environment have certain limitations as the concept of novel ecosystems is relatively new. 

 Current methods used by researchers to analyze the impacts novel ecosystems have on 

biological communities around the world are primarily based on coexistence theories such as 

invasion and community assembly experiments, analyzing differences in relative fitness, and 

using meta-data from other studies (HilleRisLambers et al. 2012). They are also measured by 

ecosystem functions and experimental manipulations that explore factors such as niche 

differences, community composition, and species richness ratios (Funk et al. 2008; Simberloff et 
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al. 2013). While this methodology is an effective way to shine a light on this complex issue, one 

common thread that appears in most works about novel ecosystems is that there is still a lot of 

research that needs to be performed to develop a better understanding of its long-term effects.                

 As the knowledge of novel ecosystems continues to evolve, discoveries are driven by 

comparing historical data to the current composition of ecological communities. Historical data 

is comprised of standardized biodiversity measurements also known as reference conditions, 

which is a fundamental way to look at the past to determine the extent of invasion, habitat 

degradation, and the effectiveness of restoration activities across global landscapes in the present 

(Keller Kopf et al. 2015). This baseline information can then be used to examine how human 

influences have impacted modern ecosystems by tracking the presence or absence of a species of 

interest using field surveys, or satellite imagery and remote sensing techniques to detect changes  

over extended periods of time.  

One of the most common ways to analyze the difference in physical attributes of novel 

ecosystems is based on characteristic and derived diversity species models. Characteristic  

diversity can be described as the number of species found within a given community that belong  

to its historical habitat-specific species pool, while derived diversity consists of exotic species  

that have colonized new areas as a result of environmental alterations and anthropogenic activity  

(Kasari et al. 2016). Therefore, basing habitat rehabilitation programs on these models is  

advantageous to natural resource managers as the knowledge of traditional landscapes can be 

compared to existing ecological conditions. This allows for decisions to be driven by the 

evolutionary history of a particular environment to reduce the rates of degradation in the future. 

 Apparent gaps in knowledge in regards to novel ecosystems appear to revolve around  

financial and methodological limitations, in addition to insufficient knowledge due to the lack of  
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baseline information (Hulvey et al. 2013). One consistent theme that was prevalent throughout  

the literature is the need for additional surveys and research to develop more effective 

management practices. Another knowledge gap is the shortage of fundamental information about  

biodiversity in novel ecosystems, their functional characteristics, and how to maintain ecosystem 

services (Mori et al. 2017). When compared to other ecological disciplines (e.g., conservation 

biology, forest ecology, marine biology, etc.), many concepts of novel ecosystems have not been 

fully explored such as the impacts of homogenous landscapes, invasion by non-native species, 

novel ecological dynamics, and ecosystem engineering over extended periods of time (Collier 

2015).  

 These knowledge gaps can be filled by equipping stakeholders with the tools they need to  

effectively manage novel ecosystems. One way this can be accomplished is by opening dialogues  

between researchers, government agencies, and community members allowing them to become 

more involved in all stages of the decision-making process which allows them to bring their 

valuable knowledge and expertise to the discussion (Yung et al. 2013). An equal sense of 

participation promotes a sense of unity between these entities which enables more synchronized 

and achievable management strategies for our global society. Another way the knowledge gaps 

listed above can be reduced is by developing standardized parameters that can be used to analyze 

the presence or absence of a novel ecosystem based on biotic and abiotic characteristics. This can 

be accomplished by measuring variables at different spatial scales such as community 

composition, trophic levels, and succession rates (Harris et al. 2013). 

Applying the novel ecosystems concept to Hawaiian ecosystems 

The concept of novel ecosystems conveniently fits into the ecological challenges faced by 

native forest habitats throughout the Hawaiian Islands today. One proactive measure that has 
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recently been enacted to address the growing number of landscape-level threats faced by native 

forest habitats on the Island of Hawaiʻi is the County of Hawaiʻi Native Forest Dedication 

Program which promotes the islandwide engagement of native forest preservation and restoration 

through community involvement. With the recent implementation of Native Forest Bill 178, 

eligible landowners may qualify for reduced property tax rates by dedicating land to a native 

forest, functional forest, or successional forest land-use designation. While native forest 

preservation and restoration only represents a small portion of the work required to effectively 

conserve native forest habitats, increasing the capacity for native forest rehabilitation may be 

carried over into educational and political institutions which may be the catalyst for other closely 

related conservation efforts to follow the trail set by the County of Hawaiʻi Real Property Tax 

Division. As an organization that is recognized by local, state, and non-profit agencies, this has 

the potential to garner global recognition which may encourage other closely related entities to 

adopt and apply this property tax amendment to their existing property tax structure thereby 

facilitating the implementation of the global environmental stewardship model outlined above. 

 Although the Hawaiian Islands only represent 0.2 percent of the total land area of the 

United States, they are home to more than 30 percent of the nation’s federally listed endangered 

or threatened species (Conry & Cannarella 2010). As a state that is heavily dependent on native 

biodiversity to support economic, cultural, and recreational activities, the need for the 

preservation of the natural environment is a critical component of sustaining life here in the  

middle of the Pacific. From an economic perspective, it is estimated that wildlife viewing 

opportunities make significant contributions to the state’s $10 billion a year tourism industry. 

Furthermore, the native wildlife and associated habitat found throughout the Hawaiian Islands 

provide residents and visitors with a wide variety of ecosystem goods and services including 
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water quality, soil stabilization, and carbon storage with an economic value of these services 

estimated to be $7.4 to $14 billion in the Koʻolau Mountains on Oʻahu alone (Conry & 

Cannarella 2010).  

 The quantification of the economic value of ecosystem services in both marine and  

terrestrial environments are now being developed into models that can be used in the creation of 

public policy and decision-making strategies pertaining to the management of natural resources. 

This information is especially useful for the development of the Native Forest Dedication 

Program as it can provide Hawaiʻi County Council with a tangible value of the material and non-

material goods we receive from ecosystem services. Based on the information obtained from 

semi-structured interviews with terrestrial and marine managers in Hawaiʻi, Bremer et al. 2015, 

demonstrates how ecosystem services may be used in conceptual, instrumental, and strategic 

land-use planning initiatives. Researchers found that four potential avenues can be explored to 

bridge the gap between ecosystem services and management strategies which are conservation 

efforts that take place in areas of higher elevation linking groundwater retention and biodiversity 

through invasive species management, sustainable agriculture, a holistic approach that facilitates 

ridge to reef management, and large scale terrestrial and marine spatial planning (Bremer et al. 

2015). 

 An appreciation of viewing the environment and the closely related ecosystems as  

valuable natural capital assets can be traced back to Plato and continues to be one of the primary  

areas of research in the quest for placing an economic value on ecosystem services (Daily et al.  

2009). However, despite its long history as a way of assessing the value of shared natural 

resources, it has not been carried over into global, political, and institutional arenas. Through the 

integration of ecosystem services and economic principles, the work of Daily et al. 2009 aims to 
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create an operational framework that can be used to evaluate natural capital and ecosystems 

services, and then use this information to inform land-use managers and policymakers in hopes 

of creating more holistic management plans for addressing the issues associated with managing 

novel ecosystems here in Hawaiʻi. Using examples that are based in Hawaiʻi (e.g., The Waipā 

Foundation, different forms of legislation, and The Natural Capital Project), this publication 

provides a simple decision-making process that can be implemented at various levels of 

governmental institutions to illuminate the fact that nature is no longer a simple luxury we can 

continue to exploit. But instead, that nature is essential for creating a world that supports 

continued human health and socioecological well-being.  

 Hawaiʻi Island, due to its size and the availability of open space, has ample opportunity 

for native forest preservation and restoration projects which are now being considered as an 

additional way for ranchers to supplement their income as increasing cattle production costs have 

raised interest in restoring Hawaiian native forest ecosystems. Goldstein et al. 2008 provides a 

framework that can be used to guide forest restoration initiatives by examining ways in which 

existing revenue streams and subsidies may offset the costs landowners must absorb when 

beginning a new venture such as native forest rehabilitation. The results of the study indicate that 

existing revenue and subsidiary streams may offset 34% to 42% of the costs associated with 

native forest restoration (Goldstein et al. 2008). This information is inherently valuable to the 

development of the Native Forest Dedication Program as it outlines ways in which the 

exponential costs and investments of native forest rehabilitation may be offset, which may entice 

more private landowners to pursue this new land-use dedication.   

Purpose of the Professional Internship Project 

 As humans interact with the natural environment in a multitude of ways (e.g., spiritual,  
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commercial, and recreational uses), developing management plans that recognize the value of  

novel and hybrid ecosystems is something that can be incorporated into the creation of public 

policy and management initiatives to effectively preserve the highly prized native forest 

ecosystems that remain. Novel and hybrid ecosystems have been shown to have multiple 

socioecological benefits as they continue to provide ecosystem services in the form of 

groundwater recharge and retention, maintenance of elevated levels of biodiversity when 

compared to historical ecosystems, while also increasing an ecosystem’s resilience to 

anthropogenic climate change. As the natural resources on Hawaiʻi Island continue to face new 

threats in the form of invasive species, destructive pathogens such as Rapid ʻŌhiʻa Death (ROD), 

anthropogenic disturbances, and stochastic events, the need for island-wide native forest habitat 

rehabilitation continues to intensify.  

 This internship was conducted under the guidance of Mrs. Lisa K. Miura, who is the  

Division Head Administrator of the County of  Hawaiʻi Real Property Tax Division and served 

as my mentor. I also collaborated with Dr. Rebecca Ostertag who is a professor in the 

Department of Biology and the Associate Program Director of the Tropical Conservation 

Biology and Environmental Science (TCBES) M.S. Program at the University of Hawaiʻi Hilo, 

Ms. Leslie-Cole Brooks who is an Attorney at Law, as well as Dr. Susan Cordell who is a 

Director and Research Ecologist for the United States Forest Service. The host agency falls 

under the County of Hawaiʻi Department of Finance and is the Real Property Tax Division, 

which is responsible for assessing all real property on a uniform and equitable basis for the 

purpose of real property taxation. The Real Property Tax Division is also tasked with collecting 

all taxes imposed by Chapter 19 of the Hawaiʻi County Code (County of Hawaiʻi 2019). 

 Operating under the rules and regulations listed in Chapter 19 of the Hawaiʻi County Real  
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Property Tax Code, myself, in addition to the individuals listed above, worked together to create  

a new property tax amendment that provides eligible landowners with reduced property tax rates 

for native forest preservation and restoration. Under the newly updated property tax amendment, 

private landowners can now dedicate their land to one of three general categories which include 

a native forest dedication, a functional forest dedication, and a successional forest dedication. 

Currently, there is a native forest dedication which are lands that have 60% or greater native 

species forest cover in either the tree layer, the understory layer, or a combination of the two; 

provided a minimum 25% of the forest cover shall contain tree cover. The renewed Native Forest 

Dedication Program now includes the addition of a functional forest dedication which is defined 

as lands that have 60% or greater native species forest cover combined with non-native/non-

invasive species forest cover, and the successional forest dedication pertains to lands that have 

new lava substrates currently unsuitable for cultivation such that soil depths and/or organic 

material are less than 10 cm. Under the successional forest dedication, private landowners are 

required to actively maintain their property to promote either native or functional forest 

development over a 50 year time period. These new additions to the existing property tax code 

are illustrated in (Table 1). 

 This is a monumental moment for the natural environment of Hawaiʻi Island, the people 

that call Hawaiʻi home, and for people around the world who come to marvel at the natural 

beauty Hawaiʻi has to offer. By providing private landowners with reduced property tax rates for 

native forest preservation and restoration, the Native Forest Dedication Program is one way to 

preserve the highly prized native ecosystems that remain for the enjoyment of present and future 

generations.  

Learning Objectives 
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Graduate student learning objectives 
 

 Become more well-rounded as a graduate student. This can be achieved by taking classes  
that are out of my comfort zone (e.g., statistics, extinction, communicating science, 
public policy, and classes that step outside the realm of the natural sciences).  
   

 Learn more about some of the most pertinent issues faced by conservation biologists and  
natural resource managers in Hawaiʻi and how they are addressing these challenges. I can  
accomplish this by staying up-to-date about different research projects, management  
initiatives, and public policy related to environmental stewardship.  
 

 Apply the things that I have been learning in my graduate/undergraduate studies to real- 
life situations and scenarios. By participating in a variety of hands-on activities such as 
volunteer workdays, and perhaps doing a couple of directed studies courses, I can employ 
the things I have been learning over the past few years to work in the field to prepare me 
for a career in conservation. 
 

 Find ways to incorporate Hawaiian culture into the scientific process in and outside of 
school. Familiarizing myself with programs that integrate these two separate, but closely 
related disciplines/identities will help me see how they can be used in unison during the 
research projects that I will conduct in the future. 
 

 Spend time looking for potential organizations that I would like to work for once 
graduate school is completed. Learning about organizational values, expectations, and the 
job responsibilities/duties of various state, federal, and non-profit organizations through 
networking and online research will help me become more focused and prepared on how 
I can use my time in graduate school to become an ideal candidate for the organizations I 
hope to work for in the future.  
 

 Expand my current knowledge of GIS and work diligently on developing the skills 
required to be proficient in using this mapping software during my last semester as a 
graduate student. 
 

 Learn how to navigate and take points using a handheld GPS and how to make maps in 
ArcGIS using the coordinates and points collected while using a GPS. 
 

 Apply the skills and knowledge that I have acquired during my journey as a graduate 
student to create a presentation that exemplifies everything that I have learned during my 
academic journey in the TCBES program and articulate my story in a very clear and 
concise manner to help brand myself as an effective science communicator. 
 

 Use the writing techniques and strategies that I have been learning and implementing 
since day one of graduate school to write a final paper that meets and/or exceeds the 
expectations of what a final graduate student’s paper should look and read like. 
 

Professional development objectives 
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 Become more proactive as an environmental steward and build relationships with other 

conservation professionals and members of our island community. I can accomplish this 
goal by participating in public outreach events, volunteer opportunities, presenting at 
conferences, and networking with people who also share a passion for natural resource 
management. 
 

 Learn how to effectively disseminate scientific knowledge to the general public. This can  
be achieved by giving presentations, helping with public outreach at community events, 
and other closely related activities. 
 

 Take more action and additional responsibilities in various projects to position myself as 
a leader. While I believe that leadership is a character trait that some people are born 
with, I also feel like it is something that can be developed. I want to become recognized 
as a leader and I feel like taking on more roles that can enhance my ability to be in a 
leadership position will help me achieve this goal. 
 

 Find ways to give back to the community. I feel very blessed to be in the position that I 
am today and want to do what I can to pay it forward. From tasks like helping other 
people with their research/community outreach projects, to participating/facilitating 
events like beach clean-ups or community workdays, I want to take the time to show 
people how grateful I am to be a part of the conservation/local community here in 
Hawaiʻi. 
 

 Become better at written and verbal communication so that I can write more competitive 
grants, network with other colleagues and natural resource managers more effectively, 
and be able to articulate the successes of field projects to the general public during 
conferences and public outreach events.  
 

 Continue learning and familiarizing myself with native and non-native plants and plant 
communities on Hawaiʻi Island and other areas around the state. Work on applying and 
expanding my existing knowledge about the plants and vegetation communities I learned 
about while in the Vegetation of the Hawaiian Islands class.  
 

 Develop ways to stay engaged with different learning opportunities and educational 
pathways once graduate school is finished so that even though I may not be in class, I am 
still being proactive in learning about tropical conservation biology and natural resource 
management concepts, themes, and issues. 
 

 Work on getting different certifications (i.e., First Aid, CPR, AED, Wilderness First Aid, 
Pesticide Applicator’s License, Chainsaw Certification, etc.) that will help me become 
more well-rounded as an individual which will hopefully make me a more desirable 
candidate to potential employers in the field of natural resource management. 
 

 Look for opportunities to apply the things that I have been learning in the classroom and  
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during my internship to real-life scenarios so that I have a more balanced resume and 
work, professional, and educational history.  
 

 Present my internship project during the upcoming Hawaiʻi Conservation Conference 
(HCC) to expand my network and try to make connections with people who may see me 
as an emerging environmental steward. 
 

 Work to make a lasting, positive impression on my classmates and the people that I have  
worked with and learned from throughout my internship project and academic journey as  
a TCBES graduate student before the final semester is over. 

Professional Internship                                                                                                              

Role                                                                                                                                               

 My role as an intern with the County of Hawaiʻi Real Property Tax Division was to 

develop supplementary materials that support the expansion of the Native Forest Dedication 

Program. This included collaborating with different staff members at the Real Property Tax 

Division office, environmental lawyers, ecological professionals, and generating the 

complementary documents that are necessary for effectively integrating the newly updated 

property tax amendment into the existing County of Hawaiʻi Real Property Tax Code. While this 

professional internship was based on achieving the overarching goal of increasing the capacity 

for the preservation and restoration of native forest habitats on Hawaiʻi Island, my internship 

project was centered around two primary objectives which are creating documents that 

landowners can use to help them qualify for the proposed property tax reductions, and 

developing resources the county can use for the assessment of management plan documents 

received by landowners who are interested in dedicating their land to one of the three native 

forest dedication categories.                              

Responsibilities                             

 I was responsible for creating documents that will help landowners interested in 

dedicating land to native forest easily apply for this land-use designation. This included the 
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creation of a management plan template document that provides individuals with a simple, step-

by-step guide on how to dedicate land to one of the three categories of native forest dedications 

allowing them to create an ecologically sound forest management plan without the help of a 

certified natural resource manager. Additional documents to maximize the success of individuals 

undertaking native forest restoration included a native, non-native/non-invasive plant species list 

that helps individuals determine what types of plants they can incorporate into their native forest 

restoration endeavors. This plant species list included elevation and moisture regime maps to 

help landowners figure out what plant species would do best within their project area, a list of 

native and carefully selected non-native/non-invasive plant species with descriptions of each 

plant, their preferred growing conditions, and how to successfully cultivate each species. An 

accompanying document was created to include a directory of where some of the plants featured 

in the native plant species list can be purchased. When complete, the native plant nursery list had 

an alphabetical list of Hawaiʻi Island nurseries that specialize in selling and distributing native 

plants as well as each nursery’s contact information including the address of the business, phone 

number, and email address if available.       

 To expedite the process of evaluating native forest management plans submitted by 

private landowners interested in dedicating their land to native forest, I was responsible for 

creating a management plan evaluation criteria that allows the staff at the Real Property Tax 

Division to easily assess and determine whether or not the management plans submitted by 

private landowners meet the eligibility requirements for the desired native forest dedication type. 

The management plan evaluation checklist is intended to complement the management plan 

template document making the evaluation of each management plan as seamless as possible 

while also adhering to the requirements listed in the newly updated native forest property tax 
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amendment. This document was broken into four main sections with each section including 

elements that are specific to one of the five native forest dedication types. The list of questions in 

each section follows the order of the sections listed in the management plan template and was 

derived from the eligibility requirements section of the newly updated Hawaiʻi County Property 

Tax Code to ensure that management plan proposals are fulfilling the requirements to be eligible 

for each native forest dedication type. At the end of the evaluation process, the individual 

evaluating the management plan proposal will typically have sufficient information to determine 

its status and what additional steps may be required in order to proceed with the application 

process.           

 Due to the unforeseen developments of the COVID-19 pandemic, the County of Hawaiʻi 

Real Property Tax Division had limited access to the general public and was only allowing staff 

who are essential to daily operations into the building if necessary. In accordance with federal, 

state, and local regulations, proactive measures were being taken to prevent the increased 

exposure and transmission of the COVID-19 virus during the time of this internship. As a result, 

the intern had to be self-motivated and have the ability to develop these documents without 

constant supervision or guidance in a remote location. While individuals from the Real Property 

Tax Division were willing to support the intern through email, phone, or periodic meetings, the 

intern was expected to take an active role in all phases of this project and develop documents that 

fulfill and/or exceed the cultural, ecological, ethical, and legal standards that the Hawaiʻi County 

Real Property Tax Code operates and is defined by. It is important to note that this is a general 

list of responsibilities that the county expected of the incoming intern and that additional 

responsibilities and/or tasks could be added at any time without notice.                                    

Expectations of a Professional Internship Project     



 
 

20 

  
  
  
  
 
 
  
  
  
 

Meaningful and Challenging Work         

 Create a list of native, non-native, and non-invasive plant species that can be used by the 
general public to select what types of plants they can incorporate into their native forest 
restoration projects to meet the requirements listed within each land-use dedication.  

 Create an accompanying document with a directory of where some of the plants featured  
in the plant species list can be purchased. This shall include an alphabetical list of 
Hawaiʻi Island nurseries that specialize in selling and distributing native plants as well as 
each nursery’s contact information including the address of the business, phone number, 
and email if available.  
 

 Write a Native Forest Dedication Program management plan template document which is  
intended to provide landowners with a simple, step-by-step guide on how to dedicate land  
to one of the three native forest dedications and a management plan template that takes 
the guesswork out of developing their own native forest management plan. 
 

 Organize a flow chart with the different native forest dedication types and the 
requirements for native forest, functional forest, and successional forest land-use 
designations so landowners who are interested in dedicating their land to native forest can 
easily determine which category would be best for them. 
 

 Develop an evaluation criterion that the county can use to asses management plans 
submitted by landowners who are interested in dedicating land to native forest. 
 

 Quantify the economic value of native forests based on the ecosystem services they 
provide the residents of Hawaiʻi County by performing a literature review and creating an 
annotated bibliography. 
 

 Upon completion of the internship project, train the staff at the County of Hawaiʻi Real  
Property Tax Division on how to use these documents. 
 

Knowledge of the Agency Ecosystem 
 

 Familiarize myself with the Department of Finance Real Property Tax Division 
organizational and personnel charts, estimated revenue reports for the fiscal year 2018 to 
the fiscal year 2023, estimated expenditures for the fiscal year 2018 to the fiscal year 
2023, proposed budget cuts for the fiscal year of 2021, as well as operating budget 
proposals and budget administration messages. 
 

 Play an active role in county meetings related to land-use classifications and 
modifications to property tax codes and/or amendments. 
 

 Build working relationships with other individuals, whether they be within the Real  
Property Tax Division office or other county agencies to facilitate the development of the  
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Native Forest Dedication Program. 
 

 Learn about management priorities, protocols, and ethical considerations that must be 
acknowledged and addressed during the creation of property tax codes by working 
closely with individuals within the County of Hawaiʻi Real Property Tax Division 
through various projects, meetings, and hands-on activities. 

Parameters of the Agency’s Purview          

 Read the most current version of the County of Hawaiʻi Real Property Tax Division Code 
(ch.19).                          
  

 Familiarize myself with forms (i.e., Real Property Tax form 19-59 petition to dedicate 
native forest land, Real Property Tax form 19-59 native forest dedications information, 
and Real Property Tax form 19-59 (d) affidavit for the continuation of native forest) so I 
have a complete understanding of how landowners can dedicate their land to native forest 
and the forms required by the county to make that happen.     
   

 Develop a complete understanding of legalities related to native forest and other closely 
related land-use dedications by reading the rules and regulations of the director of finance 
relating to commercial agricultural use dedications document.  

Advocacy and Outreach Experience          

 Submit three rounds of verbal and written testimony articulating my support of the 
proposed changes to the property tax code presented in Native Forest Bill 178 to Hawaiʻi 
County Council members.         
  

 Assist with content development, coordination, and successfully deliver information 
about the newly updated Native Forest Dedication Program to the general public through 
a webinar hosted by the collaborative effort of the University of Hawaiʻi at Hilo and the 
County of Hawaiʻi Real Property Tax Division. 

Timeline 

Tasks Start date 
Date of 

completion 

Native Forest Dedication Program flow chart                  04/06/2020 10/23/2020 

Economic value of native forests annotated bibliography 06/12/2020 07/06/2020 

Native, non-native/non-invasive plant species list 06/08/2020 01/26/2021 
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Native plant nursery list 07/24/2020 10/29/2020 

Management plan template document 07/24/2020 01/19/2021 

Management plan evaluation checklist 10/05/2020 10/30/2020 

Verbal & written testimony 07/07/2020 8/05/2020 

Coordinating and hosting Native Forest Dedication 
Program webinar 

09/30/2020 02/11/2021 

 

Approach 

Strategies and Methods for Each Major Undertaking of the Internship 

Native Forest Dedication Program flow chart 

 The Native Forest Dedication Program flow chart was designed to help landowners 

interested in native forest preservation or restoration decide which land-use dedication is best for 

them. Three different categories represent the native forest, functional forest, and successional 

forest dedication. Each dedication type has a corresponding color that highlights the eligibility 

requirements for each land-use type, eligible land-use zonations, size requirements, and how they 

differ in terms of native forest structure. This chart was created using the free, Lucidchart Online 

Diagram Software & Visual Solution program, and represents a visual illustration of the basic 

requirements of dedicating land to native forest. 

Economic value of native forests annotated bibliography 

 An annotated bibliography was compiled to quantify the economic value of native forest 

habitats throughout the State and County of Hawaiʻi. This document was created in the early 

phases of the internship project to illustrate the importance of native forest preservation and 

restoration to Hawaiʻi County Council members before Native Forest Bill 178 was presented 
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during the public hearing process. The annotated bibliography was created using peer-reviewed 

literature that was collected from Google Scholar and other online repositories. Each publication 

was condensed into a single paragraph where it concisely described the findings of the study and 

its management implications while also highlighting the ecosystem services native forests 

provide from a cultural, ecological, and economic perspective.  

Native, non-native/non-invasive plant species list 

 The native, non-native/non-invasive plant species list was created by referencing  

Growing Hawaiʻi’s Native Plants (LilleengRosenberger 2005), Manual of the Flowering Plants 

of Hawaiʻi (Wagner et al. 1999), The Big Island Invasive Species Committee (BIISC) Plant Pono 

Website, and Plants for Tropical Landscapes: A Gardeners Guide (Rauch & Weissich 2000) to 

select plant species that are the most appropriate for the ecological zones found on Hawaiʻi 

Island. Plants in this list were selected by growth forms, those that are easily obtained from 

nurseries, plants that did not contribute to the decline of other native flora and fauna (e.g., 

bromeliads and other water-holding species harboring mosquitoes facilitating the spread of avian 

malaria), and those that are relatively common in existing native forest, functional forest, or 

successional forest environments. Another consideration that was made in the development of 

this plant species list was selecting plants (e.g., trees, shrubs, groundcovers) that would increase 

forest cover, help to reduce the spread of invasive species, while also being relatively easy to 

remove if a property owner wanted to move towards or between different native forest 

dedications. As a result, epiphytic species like ‘Ēkaha nui (Asplenium nidus) were not included, 

however, this species and those that have similar growth forms can be useful for filling 

additional niches, preventing nonnative invasive species from colonizing open niche space while 

also increasing biodiversity in native forest, functional forest, and successional forest habitats.  
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 For plants that can be characterized as being non-native/non-invasive, including  

Polynesian introductions, selected species are those that have received a low weed risk 

assessment score from the Hawaiʻi-Pacific Weed Risk Assessment (HPWRA). The HPWRA is a 

plant screening tool that botanists use to evaluate plants and whether or not they are likely to be 

or become invasive in Hawaiʻi and other tropical Pacific islands that have similar climate 

regimes (Daehler et al. 2004). Each plant is screened using peer-reviewed, scientific papers to 

answer a set of 49 predetermined questions and placed in one of three categories which are 

species of low-risk, evaluate, or high risk. This screening process is a critical component of 

preventing the colonization and expansion of harmful and destructive introduced plant species 

that may pose significant threats to our highly prized native forest ecosystems. To date, the 

Hawaiʻi-Pacific Weed Risk Assessment has evaluated more than 2,100 plants with 853 being 

classified as a low-risk species, and 607 having an HPWRA score of 0 or less. New species are 

continually being assessed, so the pool of low-risk species will likely continue to grow in the 

future. This information is readily available to the general public and included in the list of 

additional resources along with a Microsoft Excel spreadsheet of additional low-risk species 

which is not included in the non-native/non-invasive plant species list.  

 Aside from Polynesian introductions, species that are classified as evaluate were not 

included in this document as the County of Hawaiʻi Real Property Tax Division does not want to 

condone nor promote the use of species that require additional information to be evaluated and 

may become invasive in the future. Furthermore, the inclusion of Polynesian introductions with 

scores categorized as having a high risk of invasibility should only be considered on a case-by-

case basis and be evaluated and approved by a forestry professional before being incorporated 

into a forestry management plan. To help Hawaiʻi Island become more self-sufficient, edible 
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plant species were also included in this list to increase food security, work towards attaining the 

Hawaiʻi 2050 sustainability goals, while reducing our dependence on imported fruit and 

vegetable products. In addition, the species selected were also intended to help both seasoned 

plant enthusiasts and native forest restoration beginners easily increase native species cover to 

meet the requirements listed in Chapter 19, Article 8, Section 19-59 of the Hawaiʻi County Code 

1983 (2016 Edition, as amended).  

 Plants are grouped into four different communities based on elevational ranges with  

coastal being 0 – 100 ft. in elevation, lowland being 100 – 3,000 ft, montane being 3,000 –  

6,500 ft, and subalpine being 6,500 – 10,000 ft. in elevation. Once the native, non-native/non- 

invasive species were placed in the appropriate elevation gradient, they were placed within one 

of three moisture regimes with dry being classified as areas that receive less than 50 in. of 

rainfall annually, mesic with 50 – 100 in. annual rainfall, and wet having greater than 100 in. of 

annual rainfall. The alpine region was not included in this plant species list as this zone, which is 

considered to be anything over 10,000 ft, is a region where the native forest, functional forest, 

and successional forest land-use dedication is not applicable as these zones are primarily on state 

or federal lands.  

 The Bishop Museum Hawaiian Ethnobotany Database was used to determine the 

appropriate diacritical marks for the Hawaiian names of each plant species (i.e., kahakō and 

ʻokina), and the Smithsonian National Museum of Natural History Flora of the Hawaiian Islands 

was accessed to find the most current scientific name. Once the species list was compiled, it was 

evaluated by ecological professionals and vegetation specialists including individuals from the 

Big Island Invasive Species Committee (BIISC), Hawaiʻi Invasive Species Council (HISC), 

Institute of Pacific Island Forestry (IPIF), the Pacific Cooperative Studies Unit (PCSU) at UH  
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Mānoa, and the University of Hawaiʻi at Hilo to ensure that the information presented is 

accurate.  

Native plant nursery list 

 A plant nursery list, which is an accompanying document to the native, non-native/non-

invasive plant species list, was created to provide landowners with a directory of where some of 

the plants featured in the native plant species list can be purchased. The native plant nursery list 

includes an alphabetical list of Hawaiʻi Island nurseries that specialize in selling and distributing 

native plants as well as each nursery’s contact information including the address of the business, 

phone number, and email address if it was available. The Native Forest Dedication Program 

plant nursery list represents a compilation of resources generously provided by the Big Island 

Invasive Species Committee (BIISC) Plant Pono Website and Dr. J.B. Friday of the University 

of Hawaiʻi at Mānoa College of Tropical Agriculture and Human Resouces Cooperative 

Extension Service.  

Management plan template document 

 Another document that was created to support the implementation of the newly updated 

Native Forest Dedication Program is the Native Forest Dedication Program management plan 

template document which is intended to provide landowners with a resource they can use to help 

them navigate the process of qualifying for one of the native forest dedications. This document 

includes a simple step-by-step guide on how to dedicate land to one of the three native forest 

dedications and a management plan template that takes the guesswork out of developing native 

forest management plans.  

 With the permission of Tanya Rubenstein of the Department of Land and Natural 

Resources (DLNR), Division of Forestry and Wildlife (DOFAW), its development was based on 
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the State of Hawaiʻi Forest Stewardship Program Handbook and therefore includes many of the 

same processes and elements. However, while there are many similarities between the Forest 

Stewardship Handbook and the County of Hawaiʻi Management Plan Document, this document 

was created to help private landowners of Hawaiʻi County complete a management plan for 

native forest, functional forest, or successional forest without the help of a certified natural 

resource professional while also meeting the requirements listed in Chapter 19, Article 8, Section 

19-59 of the Hawaiʻi County Code 1983 (2016 Edition as amended).  

Management plan evaluation checklist 

 A management plan evaluation checklist was created to complement the management  

plan template document making the evaluation of each management plan as seamless as possible 

while also adhering to the requirements listed in the newly updated native forest property tax 

amendment. The management plan evaluation checklist document is broken into four main 

sections with each section including elements that are specific to one of the five native forest 

dedication types. The list of questions included in each section follows the order of the sections 

listed in the management plan template document and was derived from the eligibility 

requirements section to make sure that management plan proposals are fulfilling the 

requirements to be eligible for each native forest dedication type. At the end of the evaluation 

process, the individual evaluating the management plan proposal should have sufficient 

information to determine its status and what steps need to be taken in order to proceed. 

Verbal and written testimony 

 Three rounds of verbal and written testimony were submitted and articulated during the 

public hearing process of Native Forest Bill 178. Each round of testimony was modified to 

support the passing of this new legislation and was presented at each public meeting which took 
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place on July 7th, July 22nd, and August 5th, 2020. Written testimony was reviewed by the Native 

Forest Dedication Program working group and submitted to Hawaiʻi County Council before each 

hearing, and verbal testimony was articulated in person at the Council of the County of Hawaiʻi 

at 25 Aupuni Street in Hilo.  

Coordinating and hosting Native Forest Dedication Program webinar 

 A Native Forest Dedication Program webinar which was co-hosted by Keita Jo with the 

County of Hawaiʻi Real Property Tax Division, environmental lawyer Leslie Cole-Brooks, Dr. 

Susan Cordell, Dr. Rebecca Ostertag, and myself was created to unpack the new Hawaiʻi County 

legislation on tax incentives for native forest dedications. The webinar and the information 

presented at the webinar was developed over a 3-month time period where the Native Forest 

Dedication Program working group had monthly meetings via zoom to discuss the content that 

was to be delivered, the format of the presentation, and how to effectively convey this new 

legislation to the general public. A native forest webinar outline document was created at the 

beginning of this process to address each of the components that went into the development of 

the webinar (e.g., title, structure, software used to present and host the webinar, public outreach, 

etc.) and was filled out during the monthly meetings. Once the structure of the webinar was 

developed, a PowerPoint presentation was created with each slide being dedicated to the 

individual whose expertise was best suited for the information being conveyed. Prior to the 

webinar, I attended a brief training with Leianna Victor who is an Interactive Video Scheduler 

with the University of Hawaiʻi at Mānoa to familiarize myself with the software and layout of 

the webinar program. The webinar was hosted on February 11th, 2021, with 48 individuals from 

the general public being in attendance, and was recorded and later converted into a Youtube 

video which is now available for the general public to view at their convenience.  
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Outcomes 

Deliverables 

 Upon successful completion of this internship project, the supplementary documents and 

maps that were developed have helped the County of Hawaiʻi Real Property Tax Division 

implement the newly updated Native Forest Dedication Program. As a result, the county will be 

able to effectively assess the structure and composition of the three native forest designations 

accurately and efficiently, which will reduce the exuberant costs associated with performing 

these evaluations. The materials also provide private landowners with relevant and easily 

accessible information that they can use to help them qualify for reduced property tax rates and 

different strategies that they can integrate into their management plans to succeed in their native 

forest restoration endeavors. The creation of the supplementary native forest rehabilitation 

documents has the potential to save both the county and property owner’s time and money as 

there is a clearly defined plan that landowners can use to guide individual habitat rehabilitation 

projects around Hawaiʻi Island.  

Skills acquired  

 As a result of the county, state, and federal guidelines pertaining to COVID-19 and to 

reduce the spread and transmission of the novel Coronavirus, the majority of this internship 

project was conducted remotely with there being very limited face-to-face interaction with the 

host agency and project mentors. This situation forced me to develop the supporting documents 

on my own without daily mentor supervision or guidance. Although there were many challenges 

associated with these circumstances at the time, it ultimately taught me how to navigate the 

process of developing government-level documents without constant supervision. This meant 

reaching out to, and connecting with individuals from the county and different state and federal 
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agencies to gain their perspective on what should be included in the documents I created, setting 

daily, weekly, and monthly goals and deadlines for myself, and working to maximize the 

efficiency and quality of the work that I was producing for the county. It also taught me how to 

coordinate and plan meetings with large groups of people to accomplish goals as a team, how to 

effectively communicate project setbacks and progress to the Native Forest Dedication Program 

working group, and how to make positive contributions to a team through my actions and 

personal undertakings.  

Discussion 
 
 This project has numerous ecologic, cultural, and economic benefits as it facilitates multi- 

stakeholder participation in the active care and management of native forest habitats throughout 

the County of Hawaiʻi. With the recent implementation of this new property tax amendment, 

which went into effect on January 1st, 2021, these new land-use designations are now placed on 

the same level as other land-use classifications. As a result, eligible landowners can now take 

advantage of reduced property tax rates by dedicating their land to native forest while also 

helping to ensure the continuation of the large native and endemic plant species pool for which 

Hawaiʻi is known. In a time when our beloved ʻōhiʻa forests are threatened by destructive 

pathogens such as ROD, planting more native and non-native/non-invasive plant species not only 

increases the potential for rainwater capture and groundwater recharge and retention but, it also 

increases the rates of carbon sequestration which may reduce elevated greenhouse gas levels and 

mitigate the impacts of anthropogenic climate change (Moura-Costa 1996).  

 As a TCBES professional intern who has a vested interest in increasing the capacity for 

the island-wide conservation of native dominated forests, I was able to apply the cultural and 

ecological knowledge that I have been developing in my graduate studies to help the staff at the 
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County of Hawaiʻi Real Property Tax Division successfully implement the newly updated Native 

Forest Dedication Program. From an organizational perspective, my efforts have equipped the 

staff at the Real Property Tax Division with tools that were specifically designed to simplify the 

process of bringing this new legislation to life. The management plan template document and the 

complementary management plan evaluation criteria document enables property analysts to 

determine whether or not management plans are adhering to the guidelines outlined in the newly 

updated property tax code which saves the staff at the Real Property Tax Division time and 

money in both short-term and long term time frames. Furthermore, the documents that I created 

as a professional intern have saved both the County of Hawaiʻi Real Property Tax Division and  

the taxpayers of Hawaiʻi Island a considerable amount of money during a time of economic  

turmoil as the supporting documents that I developed were created without compensation.  

 In addition to creating documents that support this new legislation for the host agency, I 

was also able to provide the private landowners of Hawaiʻi County who are interested and 

actively participating in the Native Forest Dedication Program with documents that will help 

them succeed in their native forest preservation or restoration endeavors. For landowners who 

are not familiar with growing some of the common plant cultivars found throughout Hawaiʻi 

Island, the plant species list was designed to help landowners determine what plants they can use 

to help them meet the requirements for each specific native forest land-use designation. This list 

allows landowners to correctly identify, select, and cultivate 68 native, and 66 carefully selected 

non-native/non-invasive plant species based on elevation gradients, moisture regimes, and their 

preferred growing conditions.  

 Another document that was designed specifically for Hawaiʻi County landowners was the 

management plan template document which provides them with a simple, step-by-step guide on 
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how to dedicate their land to native forest without the help of a certified natural resource 

professional. This has the potential to save Hawaiʻi County taxpayers a substantial amount of 

time and money as they can create ecologically sound management plans that will ensure that the 

functional characteristics of native forest habitats are preserved and perpetuated regardless of the 

dedication type.  

 By giving landowners the tools they need to succeed, these documents promote the 

sustained engagement of community-based native forest restoration and preservation. This is a 

critical stepping stone that allows landowners to fulfill the requirements listed for each native 

forest dedication type without incurring the exuberant costs associated with developing 

management plans and performing the research required to understand the cultural, ecological, 

and economic variables that must be considered when undertaking a native forest restoration or 

preservation project. 

 The expansion of the County of Hawaiʻi Native Forest Dedication Program to include a 

functional forest and successional forest dedication illustrates the efficacy of increased 

collaboration between government agencies, researchers, and legal fellows to effectively 

preserve and restore native forest habitats on Hawaiʻi Island. This new legislation, which is the 

first of its kind in the State of Hawaiʻi, represents the beginning of a new era in which 

community members and the natural environment benefit from the coproduction of initiatives 

created by ecological researchers and political institutions which empowers the general public to 

play an active role in the preservation and restoration of native forest habitats. As native forest 

habitats are primarily managed by various state, federal, and non-profit organizations (e.g., 

Department of Forestry and Wildlife (DOFAW), National Park Service (NPS), and The Nature 

Conservancy (TNC)), this legislation promotes community engagement in the preservation and  
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restoration of native forest habitats which may inhibit landscape-level degradation from the  

mountains to the sea.  

 The Native Forest Dedication Program symbolizes the power of expanding the capacity 

of multistakeholder participation in the active care and management of native forest habitats and 

is a model that can be adopted and applied by counties, states, and nations around the world. As 

many novel ecosystems have passed an ecological threshold making them unresponsive to 

traditional management techniques, the global environmental stewardship model and the Native 

Forest Dedication Program showcases the importance of increased collaboration between various 

entities to preserve the functional characteristics of traditional ecosystems to become more 

resilient to natural and anthropogenic landscape-level alterations now and in the future.  

Conclusion  

 Through the various projects that I have worked on throughout my graduate school  

journey, one consistent theme that appeared regardless of what I was doing was the importance 

of collaborating and working diligently to advance and achieve group and organizational goals. 

As the world is faced with many seemingly insurmountable challenges in the form of climate 

change, the loss of biodiversity, and large scale habitat degradation, my experiences over the past 

two years reminded me that no matter how small my efforts may be, that I can still play an active 

role in resolving and working through these and many other issues to make this world a better 

place for those who are yet to come. So while at times it may feel like the things that I do are 

insignificant in relation to the many adversities the world is currently faced with, when I reflect 

on the lessons that I have learned during my educational journey in the TCBES program, I am 

reminded that nothing is impossible when people unite for a common cause.  

 When I reflect on my graduate student learning objectives, my professional development 

objectives, and the expectations of a professional intern, my experiences both in and out of the 
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classroom leads me to believe that I have adequately completed the goals that I set for myself at 

the beginning of my academic journey as a TCBES professional intern. While I may not have 

recognized it at the time, my classwork coupled with the work that I did as part of the Native 

Forest Dedication Program working group has allowed me to fulfill my mission of becoming a 

more well rounded environmental steward which I feel has prepared me to use the skills and 

knowledge that I have developed during my time in the TCBES program to make more 

meaningful contributions to the projects that I undertake upon the completion of graduate school. 

As an advocate for the betterment of our global society and the preservation of the environment, 

I feel like being able to observe and analyze multiple layers of global issues through my 

educational and cultural upbringing allows me to bridge the gap between these two ideologies. 

By developing a deeper understanding of both quantitative and non-positivist epistemologies 

during my time as a TCBES graduate student, I now feel like I can advance the narrative of equal 

participation of scientific progression and indigenous cultures without exploiting these entities 

for the quest of personal advancement.  

 My experiences as a professional intern have also helped me develop a deeper 

appreciation for the field of conservation biology as a whole and the considerations that need to 

be addressed when it comes to preserving the natural environment for present and future 

generations. Working with a diverse group of professionals has helped me see firsthand how the 

legal system works when it comes to the development, advancement, and implementation of new 

public policy initiatives and legislation. More importantly, it has helped me understand where I 

fit into the world of conservation and see how I can become a better civil servant to the 

communities that I will work for in the future. Due to my experiences in my internship and the 

things that I have learned both in and out of the classroom, I am now able to recognize the value 
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and unparalleled importance of equal stakeholder participation in the active management and 

care of our shared natural resources.  
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Appendix with Sample Deliverables 
 
Native Forest Dedication Program flow chart 
 

                                                                               
Table 1. This table was designed to help private landowners interested in the County of Hawaiʻi Native Forest Dedication Program 
decide which land-use dedication is best for them. Each dedication type is listed above and has a corresponding color that highlights 
the eligibility requirements for each land-use type and how they differ in terms of native forest structure. 3* indicates that in order to 
qualify for this particular dedication, the property needs to be 3 acres or larger, with at least 2.75 acres being intact and contiguous 
native forest, functional forest, or successional forest. 
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Burnett K, Kaiser B, Roumasset J. 2007. Economic lessons from control efforts for an invasive 
species: Miconia calvescens in Hawaii. Journal of Forest Economics 13:151-167. 
 
Hawaiʻi’s unique native forests play an integral role in supporting life in these islands through 
the biological assets and variety of ecosystem services they provide. One of the greatest threats 
faced by native Hawaiian ecosystems and the species that comprise these environments is 
invasive species with one species of growing interest being Miconia (Miconia calvescens). Since 
its introduction to the Hawaiian Islands in the 1960s, it has spread rapidly having detrimental 
impacts on native forests and threatening native biodiversity as it has reduced native forest cover, 
led to increased levels of erosion leading to landslides, while also damaging coastal 
environments. These effects can be translated into a reduction of the critical habitat available for 
endangered plant, bird, and invertebrate species while also causing a shift in hydrologic cycles 
reducing aquifer recharge rates, and promoting elevated levels of runoff and sedimentation. 
Using the monetary value derived from direct ecosystem services and non-market goods like 
native biodiversity, the continued spread of M. calvescens may result in damages in the range of 
$169.0 to $297.0 million annually.  
 
Burnett K, Wada C, Balderston A. 2017. Benefit-cost analysis of watershed conservation on 
Hawai'i Island. Ecological Economics 131:262-274. 
 
Worldwide, there is growing interest in better understanding the links between forest 
composition and groundwater resources which can be partly attributed to the increased 
prevalence in freshwater scarcity in many areas around the globe. Hawaiʻi represents one of the 
most ideal locations to study this interaction as the intact native forests that are highly capable of 
capturing freshwater are being converted to non-native-dominated forests decreasing their ability 
to retain freshwater resources. This is an area of concern for Hawaiʻi as essentially all of the 
domestic water consumed in the state is supplied and sustained by groundwater aquifer systems. 
This study, using five conservation sites on Hawaiʻi Island (Kaiholena and Makaʻalia in Kāʻu, 
Kona Hema in Kona, Manuka in South Kona, and Puʻu O ʻUmi in Kohala) used publicly 
available spatial land cover data, evapotranspiration rates, and watershed conservation project 
budgets to approximate the volume of freshwater yield saved per dollar invested at each study 
location. Based on the results from the data collected at each study site, the authors found that 
watershed conservation projects protect freshwater at a cost of $0.67 per thousand liters. For 
comparative purposes, the largest reverse-osmosis seawater desalination plant in the U.S. which 
is in Carlsbad, CA provides users with freshwater for $2,131.00 - $2,367.00 per acre-foot or 
$1.73 – $1.92 per thousand liters. Given the extensive list of ecosystem services provided by 
watershed conservation, the costs associated with native forest conservation are justified to 
support the prolonged use of this single resource as it is a critical component of sustaining life 
here in the middle of the Pacific.  
 
Bremer LL, Wada CA, Medoff S, Page J, Falinski K, Burnett KM. 2019. Contributions of native 
forest protection to local water supplies in East Maui. Science of the Total Environment 688: 
1422-1432. 
 
Globally, there is growing interest in incentivizing native forest protection and rehabilitation to 
ensure the continuation of the multifaceted benefits we receive from ecosystem services. One  
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way of facilitating the active engagement of native forest conservation activities is through the 
investment of natural infrastructure projects which are in some instances, geared towards 
increasing groundwater quality and quantity while also decreasing water treatment costs and the 
potential for water scarcity in the future. Using The Nature Conservancy’s (TNC) Waikamoi 
preserve on the island of Maui, this study aims to assess the potential benefits proactive 
watershed management has on the rates of groundwater recharge leading to the potential 
reduction in municipal water costs. The results of this study suggest that depending on the 
conservation activities, groundwater recharge benefits accumulated to a total of 40.9 to 146.3 
million m3 over a 100 year time period which resulted in $2.70 to $137.6 million in savings to 
water utilities through reduced reliance on more costly water alternatives. While these numbers 
represent conservative estimates of the savings provided by increased levels of groundwater 
retention and water quality, continuous aquifer recharge not only provides essential economic 
benefits to consumers but, it is also a critical component of sustaining the aquatic and marine 
environments that are heavily dependent on freshwater discharge as well.   
 
Coder, KD. 2011. Identified benefits of community trees & forests. Community Forests Series, 
Warnell School of Forestry & Natural Resources, University of Georgia, Georgia. Available 
from 
https://athenaeum.libs.uga.edu/bitstream/handle/10724/36441/Community%20Tree%20Benefits
%2011-01.pdf?sequence=1 (accessed June 2020).  
 
Trees in communities and forested environments provide a broad range of benefits stemming 
from the various components of a single tree with other benefits originating from groups of trees 
functioning as a whole. Below is a list of some of the economic benefits society receives from 
forest stands and individual specimens. For a complete list of the environmental benefits we 
receive from trees, please visit the link to the publication above.  
 

- Trees have been shown to increase property values, tax revenues, income levels, promote 
faster real estate sales, and increased interest by potential buyers which can be attributed 
to the presence of trees in the landscape and the area surrounding residential and 
commercial properties. 

- Community trees and forest stands contribute to sustained economic stability through real 
estate sales and transactions.  

- Trees play an integral role in carbon sequestration with a single tree storing 13 pounds of 
carbon annually and 800 million tons of carbon being stored in U.S. community forests 
which is the equivalent of $22 billion in control costs.  

 
Goldman RL, Goldstein LP, Daily GC. 2008. Assessing the conservation value of a human-
dominated island landscape: plant diversity in Hawaii. Biodiversity and Conservation 17:1765-
1781. 
 
The modification of native ecosystems to pasture, agricultural lands, and other production-based 
land-uses types is one of the most significant threats faced by native biodiversity in Hawaiʻi 
today. As a result of Hawaiʻi’s geologic origin and geographic isolation, the endemic species that 
have evolved here lack the natural defense mechanisms required to successfully overcome 
ecological challenges such as competition, predation, novel pathogens, herbivory, and are highly 
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vulnerable to the negative impacts associated with these disturbances. Although these issues 
threaten the continuation of native forests and ecosystems, new conservation initiatives are being 
implemented to maintain plant diversity and landscape connectivity in areas that have been 
fragmented by anthropogenic alterations. By conducting plant surveys at 17 different sites in 
North and South Kona on Hawaiʻi Island measuring things like percent cover, frequency of 
native species, and measuring the diameter at breast height (DBH) of native trees that were 
greater than 10 cm, the authors of this paper found that the conservation and rehabilitation of 
intact native forests have multiple benefits and is an integral component of protecting native 
ecosystems and the native species that inhabit them, while also functioning as a way to 
effectively limit the spread of invasive species.  
 
Goldstein JH, Caldarone G, Duarte TK, Ennaanay D, Hannahs N, Mendoza G, Polasky S, Wolny 
S, Daily GC. 2012. Integrating ecosystem-service tradeoffs into land-use decisions. Proceedings 
of the National Academy of Sciences 109:7565-7570. 
 
Human modification of the natural environment has illustrated the importance of ecosystem 
services that support global food, water, and energy supply networks while also aiding in climate 
change mitigation and adaptation. In an effort to preserve the natural capital that allows the 
human population to enjoy the modern amenities that facilitate our existence, new political and 
financial initiatives are being implemented to ensure the continuation of Earth’s lands, waters, 
and biodiversity. This study, using the InVEST software tool, quantified the economic value of 
ecosystem services to help Kamehameha Schools develop a land-use plan that accounted for 
multiple private and public values on the North Shore on the Island of Oʻahu. Based on the 
researcher’s findings, under the full native forest restoration scenario, carbon storage would 
increase by 30.4% (254,035 tC) over the status quo scenario and water quality would see a 
46.0% improvement over the status quo. These findings highlight the importance of native forest 
restoration for maintaining water quality and enhancing carbon sequestration opportunities. Not 
only does improved water quality help to sustain life here in the middle of the Pacific, but, 
improved carbon sequestration would also contribute to local, national, and global goals for 
climate change mitigation and adaptation.  
 
Hanley N, Roberts M. 2019. The economic benefits of invasive species management. People and 
Nature 1:124-137.  
 
The negative impacts of invasive species are becoming increasingly recognized in both 
ecological and economic institutions as the detrimental effects of invasive species are now more 
prevalent as globalization facilitates the continued expansion of biologic invasions. Since the 
early 1800s, there has been a steady increase in the number of new invasions as well as the total 
number of species that are characterized as invasive which can be attributed to the expansion of 
global trade markets. Due to the growing presence and widespread distribution of invasive 
species, controlling and containing such pests is an integral component of maintaining ecosystem 
health and prolonged societal well-being. Ecological professionals from varying backgrounds 
consider invasive species to be one of the greatest threats to biodiversity with invasive species 
being one of the main drivers behind the localized and global extinctions of endangered species. 
From a human health and economic perspective, it is estimated that the mean annual cost of 
controlling ragweed (Ambrosia artemisiifolia) in Austria and Bavaria is approximately € 291 



 46 

million ($327,620,895.00 U.S. dollars) per year between 2011 and 2050 and rising to € 333 – 
365 million ($374,906,385.00 – $410,933,425.00 U.S. dollars) per year under climate change 
models. While these numbers represent the economic costs associated with A. artemisiifolia in 
foreign countries, Western Ragweed (Ambrosia psilostachya) has been introduced to the 
Hawaiian Islands and has a Hawaiʻi Weed Map Risk Assessment score of 15 which means that 
this species is likely to be invasive in Hawaiʻi and may result in the economic, ecologic, and 
biologic costs associated with A. artemisiifolia if proactive measures to contain this species are 
not undertaken.  
 
Holmes TP, Aukema JE, Von Holle B, Liebhold A, Sills E. 2009. Economic impacts of invasive 
species in forest past, present, and future. The Year In Ecology and Conservation Biology 1162: 
18-38. 
 
In some instances, introduced, non-native species possess innocuous characteristics having 
minimal impacts on the ecosystems they colonize while there are others, such as Albizia 
(Falcataria moluccana), Koster’s curse (Clidemia hirta), and Gorse (Ulex europaeus) that are 
highly invasive and can result in irreversible economic and ecological impacts. The United States 
government describes an invasive species as “an alien species whose introduction does or is 
likely to cause economic or environmental harm and/or harm to human health”. Invasion by an 
introduced non-native species is the process in which a foreign organism is moved from its 
native range to a new region, becomes established, and then becomes widespread as its 
population expands and colonizes open niche space. The reason this is an issue, especially in 
isolated island environments like Hawaiʻi, is that as a result of the newly arrived nonindigenous 
organisms not coevolving with native and endemic biota, they pose significant threats to the 
structure and functional characteristics of native habitats. Using estimates of the anticipated 
economic loss of market and nonmarket goods in the United States caused by nonnative invasive 
species, this paper suggests that the economic damages caused by nonindigenous forest species is 
approximately $4.2 billion on an annual basis. Furthermore, the projected impacts of invasive 
species to the year 2070 indicates that the potential impacts associated with introduced, invasive 
pests could range from $3.8 to $20.3 billion annually depending on the discount rate.  
 
Kagawa A, Sack L, Duarte K, James S. 2009. Hawaiian native forest conserves water relative to 
timber plantation: species and stand traits influence water use. Ecological Applications 19:1429-
1443. 
 
Tropical native forests are beginning to be displaced by alien-dominated systems composed of 
highly productive monotypic exotic timber plantations with invaded understories. Although these 
economically productive forest systems are valued for fuel, fiber, and carbon sequestration, in 
some instances their biological traits enable some plant and tree species to spread beyond the 
range they are cultivated becoming invasive and decreasing water supplies. In Hawaiʻi and other 
areas around the world, precipitation in forested high elevation areas recharges aquifer systems 
and surface water resources which sustain ecosystem functioning and human health and well-
being. By comparing transpiration rates and ground-area-based transpiration in old-growth native 
forests and exotic timber plantations, the authors of this publication found that monotypic alien 
timber stands draw significantly more water than old-growth native forests thus reducing 
groundwater recharge. This finding demonstrated that old-growth ʻŌhiʻa lehua (Metrosideros 
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polymorpha) forests in some instances are better at conserving water when compared to exotic 
timber plantations which have considerable implications for managing forested environments, 
their hydrologic value, as well as their ecological services. 
 
Kaiser B, Pitafi B, Roumasset J, Burnett K. 2008. The economic value of watershed 
conservation. Coastal Watershed Management 33:299-329.  
 
Watershed conservation has been shown to have direct and indirect benefits within and beyond 
the area where active management is occurring. Direct benefits include elevated levels of water 
quality and quantity and preserving biodiversity, while indirect benefits include reduced rates of 
run-off and flooding. An analysis of the economic costs and benefits of watershed conservation 
of the Koʻolau Watershed on the island of Oʻahu shows that economic benefits are significantly 
greater than the costs incurred by public and private organizations to perform conservation-
related activities. During the time of this study, the estimated costs associated with watershed 
conservation were $43.2 million using a discount rate of 1% with the benefits of groundwater 
recharge alone being more than $900 million. However, this study also illustrates how the lack of 
action may set the stage for severe, unintended consequences in both short-term and long-term 
time frames. For example, a reduction in groundwater recharge stemming from the loss of native 
forest within the Pearl Harbor aquifer system can be translated into an estimated $4.57 to $8.52 
billion dollar loss. Furthermore, if run-off were to have a moderate increase of 15% then this 
could increase beach closures causing a total of $679,000.00 in economic damages on an annual 
basis. As Hawaiʻi’s watersheds are increasingly threatened by urban sprawl, grazing by 
ungulates, invasive species, fire disturbances, and anthropogenic activities, the need for 
watershed conservation has never been greater as it has the potential to save taxpayers and 
government entities millions of dollars in annual revenue.  
 
Krieger, DJ. 2001. Economic value of forest ecosystem services: a review. The Wilderness 
Society, Washington, D.C. Available from  
https://www.sierraforestlegacy.org/Resources/Conservation/FireForestEcology/ForestEconomics
/EcosystemServices.pdf (accessed June 2020).  
 
The importance of native forest environments on human health and well-being cannot be 
underestimated as forests provide the raw materials used for food, fuel and shelter, climate 
stabilization, water, and air purity as well as other essential material goods and services. 
Economists place the value of ecosystem goods and services within two general categories - use 
values and passive use values. Use values pertain to the direct use of material goods and services 
provided by the environment including commercial and recreational activities, subsistence 
hunting and gathering, as well as logging while passive values consist of cultural and spiritual 
rituals, and the innate desire some people have to maintain native species diversity for present 
and future generations. During the time of this publication, it was estimated that the monetary 
value of the goods and services provided by temperate and boreal forest environments in the 
United States was $63.6 billion annually. While there are no temperate or boreal forests in 
Hawaiʻi, this systematic approach of quantifying the economic value of native forests can be 
applied to our watersheds to estimate the value of watershed services, soil stabilization, air 
quality, climate regulation, biodiversity, recreational activities, non-timber products, and cultural 
values. By assessing the current market value and the total annual revenue generated by the 



 48 

activities listed above, this information can be used to attain conservative estimates of the goods 
and services we receive from native forests which can be used to highlight the importance of the 
conservation and rehabilitation of native forests here on Hawaiʻi Island. 
 
Nowak, DJ. 2017. Assessing the benefits and economic values of trees. Pages 152-163 in Ferrini 
F, Konijnendijk van den Bosch CC, Fini A, editors. Routledge handbook of urban forestry 1st 
edition. Routledge Handbooks, New York. 
 
Developing a better understanding of the ecological, economic, and societal benefits of nature, 
particularly trees and forested environments, promotes holistic vegetation and management 
strategies that maximize environmental quality and human health for present and future 
generations. Through the proper design, planning, and management of trees, this form of natural 
capital has the ability to enhance human health and well-being through climate regulation, 
reduced energy use, costs and carbon emissions, as well as improving air quality and mitigating 
erosion. Quantifying the economic value of forest systems in addition to accounting for 
numerous non-monetary values allows for more well-rounded and better informed environmental 
and economic decisions. Depending on forest structure and ecosystem functioning, it is estimated 
that the annual value of forests is 4.7 billion  United States dollars (USD) through energy 
conservation pathways, 2.3 billion USD from avoided pollutant emissions, 4.7 billion USD from 
air pollution removal, and 2 billion USD from carbon sequestration. Although the goods 
produced from these ecosystem services represent billions of dollars per year in the United 
States, the structural value of U.S. forests is in the order of trillions of dollars which highlights 
the invaluable direct and indirect benefits we receive from trees.  
  
Pimentel D, Lach L, Zuniga R, Morrison D. 2000. Environmental and economic costs of 
nonindigenous species in the United States. BioScience 50:53-65. 
 
At the time of this publication, roughly 50,000 non-native species have been introduced to the 
United States with some species possessing beneficial attributes and have been used in food crop 
and livestock production, habitat rehabilitation, aesthetic purposes, and biological pest controls. 
There are, however, some species that have caused and continue to cause significant losses in a 
variety of economic sectors with one study reporting that 79 exotic species inflicted nearly $97 
billion in damages between 1906 and 1991. There are countless examples of the negative 
impacts invasive species have had in natural and manmade systems with one being non-native 
weeds dispersing and colonizing approximately 700,000 hectares of U.S. wildlife habitat 
annually while displacing native and endemic species during the process. Another example of an 
exotic species that has caused extensive damage to native ecosystems is the Indian mongoose 
(Herpestes auropunctatus). This mammal was introduced to the Hawaiian Islands as a biological 
control agent to control the presence of rats in sugarcane plantations. Using the numbers 
collected from health damages, poultry deaths, extinctions of amphibians and reptiles, as well as 
declines in native bird populations, the estimated damage caused by the mongoose alone is 
roughly $50 million annually. These damages do not account for the damages associated with 
other invasive species that are generally categorized as weeds, fish, arthropods, amphibians, 
reptiles, and birds which cause nearly $137 billion in damages and losses per year in the United 
States.  
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Timmons G, Gon II S. 2003. Last stand: the vanishing Hawaiian forest. The Nature Conservancy 
Hawaiʻi. Honolulu. Available from https://www.nature.org/media/hawaii/last_stand_web_lo.pdf. 
(accessed June 2020). 
 
Native forests are home to an extensive range of endemic species which are an integral 
component of sustaining life here in the middle of the Pacific as they provide numerous direct 
and indirect ecosystem services that generate billions of dollars in annual revenue through 
industries such as agriculture, tourism, and biotechnology. During the time of this publication, 
the State of Hawaiʻi was spending less than 1% of its annual budget to actively manage natural 
and cultural resources which accounts for 1.5 million acres of forested lands around the state. 
This paper highlights the threats that native forests are faced with, outlines the insurmountable 
benefits we receive from native forests while demonstrating the importance of preserving native 
forests for present and future generations. There is a detailed breakdown of the estimated 
economic value of various services native forests provide, which can be found in the list of 
supporting figures, with a single watershed being appraised at $7.4 – $14 billion during the time 
of this study.  
 
Turner‐Skoff, JB, Cavender N. 2019. The benefits of trees for livable and sustainable 
communities. Plants, People, Planet 1:323-335. 
 
There are a multitude of papers that demonstrate how the presence of trees and natural  
environments can improve peoples mental and physical well-being, elevate children’s test scores,  
and increase property values in a neighborhood and the surrounding area. As the cumulative 
impacts of human influence have altered ecosystems more rapidly and extensively than any other 
time in human history, environmental and nature-based solutions can be seen as a way to 
overcome some of the seemingly insurmountable challenges we face as a global society today. 
This publication outlines five ways that trees have the potential to contribute to the prolonged 
human health and well-being of the growing human population. Starting with human health and 
social well-being, it is estimated that trees in urban areas in the United States remove roughly 
711,000 metric tons of air pollution on an annual basis, increasing air quality and reducing the 
health risks and exposure of pathology related to elevated particulate matter. Secondly, tree 
cover is strongly correlated to a student’s academic performance as students who learned in areas 
where trees and nature were found throughout the surrounding landscape were more engaged in 
classroom settings and discussions which can be translated into innumerable benefits to local, 
national, and global society. Thirdly, trees provide an extensive list of ecosystem services with it 
being estimated that trees have an $18.3 billion annual economic value in the United States due 
to their ability to remove harmful pollutants, reduce building energy use, while also supporting 
various sectors of the economy. Fourthly, trees have an essential role in maintaining elevated 
levels of biodiversity in terrestrial ecosystems as they provide food and critical habitat for an 
extensive list of flora and fauna. Lastly, trees can be seen as green infrastructure which supports 
the foundational pillars our communities are built upon as they can improve water quality and 
groundwater recharge, play an essential role in phytoremediation, while also helping to reduce 
runoff and erosion from periodic flooding and extreme weather events.  
 
Yanagida JF, Friday JB, Illukpitiya P, Mamiit RJ, Edwards Q. 2004. Economic value of  
Hawaiʻi’s forest industry in 2001. Economic Issues 7:1-4. 
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The forest industry of Hawaiʻi is driven by protecting and preserving watersheds, maintaining 
critical habitats for threatened and endangered species, while providing residents and visitors 
with forest-based recreational activities. In Hawaiʻi, the terms forest industry and forest sector 
encompass all activities related to locally grown timber like ʻŌhiʻa lehua (Metrosideros 
polymorpha) and Koa (Acacia koa) which include forest management, silviculture, 
woodworking, and retail sales and can be further broken down into six categories of activity: 
hardwood, short-rotation biomass, agroforestry, specialty forest products, 
ecotourism/recreation/hunting, and public-private partnerships. While the forest industry may be 
relatively small when compared to other sectors that support our local economy, in 2001, the 
forest industry generated an estimated $30.7 million in revenue and provided nearly 900 people 
with full-time employment.  
 
Supporting figures 
 

Figure 1. Taken from the University of Hawaiʻi College of Tropical Agriculture and Human 
Resources: Hawaiʻi Water Quality Extension Program. This map highlights the number of 

different watersheds on Hawaiʻi Island which are outlined by the black lines. According to this 
publication, there are 160 watershed units on the Island of Hawaiʻi encompassing a total land 

area of 2,584,376 acres. 
Available from: https://www.ctahr.hawaii.edu/wq/nps319/hawaii/hawaiiwatersheds.htm 
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Figure 2. Map created by the State of Hawaiʻi Department of Land and Natural Resources (DLNR) Division of Forestry and Wildlife 
(DOFAW) provided by the courtesy of Mr. Cheyenne Perry of the Mauna Kea Watershed Alliance. This map showcases the location 

and the amount of area managed by the three different organizations on Hawaiʻi Island. 
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Figure 3. Taken from Timmons & Gon III 2003. This illustration highlights the numerous benefits we receive from native forests and 
the estimated economic value of these ecosystem services. 

 

 



 53 

Figure 4. Taken from Krieger, DJ. 2001. This graph illustrates the economic value that we 
receive from forested environments provided by the ecosystem services listed on the x-axis. 

 

 
 
 
 

Figure 5. Taken from Hanley N, Roberts M. 2019. This figure highlights the numerous ways that 
a rise in invasive species populations can impact various sectors of society and the natural 

environment.  
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Table 1. Taken from Yanagida JF, Friday JB, Illukpitiya P, Mamiit RJ, Edwards Q. 2004. This 
table breaks down the total revenue generated from the forest industry in Hawaiʻi in 2001 and the 

number of full-time employees. 
 

 
 

Table 2. Taken from Burnett K, Kaiser B, Roumasset J. 2007. This table highlights the potential 
loss of groundwater recharge on an annual basis in addition to the total damages caused by 
Miconia (Miconia calvescens) by island with Hawaiʻi Island having an 18.0 to 22.0 million 

gallon per day of loss of groundwater recharge and a total annual damage estimate of $169.0 to $ 
297.0 million.  
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Table 3. Taken from Pimentel D, Lach L, Zuniga R, Morrison D. 2000. This table illustrates the 
damages, control costs, and total costs caused by invasive species in the United States which 

results in approximately $137 billion per year in damages and losses.  
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Table 4. Taken from Burnett K, Wada C, Balderston A. 2017. This table highlights the present 
value (PV) costs of watershed conservation and the expected amount of freshwater produced per 
dollar invested. Percents on the top of the table represent discount rates of 3, 5, and 7 percent. It 
is also important to emphasize how the decrease in present value cost under each discount rate 

results in lower expenditures and higher yields of freshwater.  
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Native, non-native/non-invasive plant species list 
 

 
 
Pdf version of plant species list available from: 
http://www.hawaiipropertytax.com/forms/Native%20Forest%20Dedication%20-
%20Species%20List.pdf 
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Native plant nursery list 
 

 



 59 

 



 60 



 61 



 62 

 



 63 

 
Management plan template document 
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Table 1. This table was designed to help landowners interested in the County of Hawaiʻi Native Forest Dedication Program decide 
which land-use dedication is best for them. Each dedication type is listed above and has a corresponding color which highlights the 
eligibility requirements for each land-use type and how they differ in terms of native forest structure. Refer to pages 3 through 7 for 
additional details. 3* indicates that in order to qualify for this particular dedication, the property needs to be 3 acres or larger, with at 
least 2.75 acres being intact and contiguous native forest, functional forest, or successional forest.
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Management plan evaluation checklist 
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Written testimony 
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Native Forest Bill 178 
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Native Forest Dedication Program webinar 
 

 
 
Link to Youtube video of webinar recording available from: https://youtu.be/54_tEs4bN7k 


